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1 INTRODUCTION =

This Limited Site Characterization Report has been prepared to address an underground
storage tank (UST) release at the Washington National Guard (WNG) facility located at 326
Division Street in Toppenish, Washington. The location of the site is shown in Figure 1. The
release consisted of an unknown quantity of heating oil that was stored in a 500 gallon steel UST

on site.

14 Purpose

The purpose of this study is to assess the extent of the contamination resulting from the
heating oil leak, estimate the extent of free hydrocarbon product and identify the potential for
impacts to area groundwater. Recommendations for additional investigative actions and remedial
measures are included under separate cover titled Proposed Additional Site Characterization and
Interim Product Recovery Measures, Washin Nation uard Facility, Toppenish

Washington.

12 Background

In April 1992, the _h{aﬁonal Guard contacted Burlington Environmental Inc. (Burlington
Environmental) to remc;;?ﬁve USTs from the Toppenish facility. The excavated areas and
former tank locations are shown in Figure 2. During UST removal, discolored soils were
encountered adjacent to Tank No. T2-E and extended to Tank T2-C (see Figure 2). One sample
from these soils adjacent to Tank No. T2-E and one sample from under Tank No. T2-C were
obtained. The samples were analyzed for total petroleum hydrocarbons (TPH), benzene,
toluene, ethylbenzene, total xylenes (BTEX), and priority pollutant metals (PPM). Only TPH
(diesel-range) was detected above detection limits at 5,900 parts per million (ppm) and 2,600
ppm, at Tanks T2-E and T2-C, respectively. WNG informed Burlington Environmental

9/92/b39:1780.1pt(6121)
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- 4
that Tank No. T2-E (500-gallon capacity) was used for heating oil storage and Tank No. T2-C
(3000-gallon capacity) was used for unleaded fuel storage. After removal, the tanks were
visually inspected. Tank No. T2-E was observed to have a hole approximately %-inch in
diameter on one end of the tank.

In order to remove all impacted soil above the groundwater (approximately 11 feet below
the existing grade), 250 cubic yards of soil were excavated and removed from the site. Soil
samples from the excavation sidewalls were analyzed for TPH. Contamination was not detected.

However, an oil sheen was noted on the groundwater surface.

1.3 Regulatory Setting

Since the facility is located on Indian land, a release from a UST is regulated by the U.S.
Environmental Protection Agency (USEPA). The Washington State Department of Ecology
(Ecology) and USEPA were notified of the release on May 20, 1992. USEPA subsequently
directed WNG and Burlington Environmental to adhere to the Ecology requirements and
procedures. Therefore, this investigation was conducted as an independent remedial action in
accordance to the Washington State Model Toxics Control Act (MTCA), WAC 173-340. The
USEPA was consulted by Burlington Environmental so that the planning and execution of this

investigation met their approval.

9/92/b39:1780.1pt(6121)



2 SITE CHARACTERIZATION

2.1 Regional Geology and Hydrology

The site is located within the eastern portion of Toppenish Creek Basin (TC Basin) in
South-Central Washington (see Figure 3). The TC Basin is bounded by the Toppenish ridge to
the south, the Cascade Range to the west, and the Ahtanum Ridge to the north and east. The
basin comprises a drainage area of approximately 627 square miles, and ranges in elevation from
5100 feet at the western drainage divide to 750 feet on the eastern valley floor along the Yakima
River.

The TC Basin contains four principal hydrostratigraphic units: 1) deep basalt, 2) primary
basalt, 3) confined old valley fill and basalt, and 4) young valley fill (Skrivan, 1987). The deep
and primary basalt units are a layered sequence that has a minimum thickness of 2000 feet and
underlies the entire TC Basin. The old valley fill consists of partially consolidated gravels,
sands, silts and clays of the Ellensburg formation of Miocene Age. This unit is thought to attain
a maximum thickness of 1000 feet in the east-central part of the TC basin. The young valley
fill unit is confined to the eastern third of the TC Basin. This unit, which includes recent
alluvium and the upper part of the Ellensburg formation, consists of gravel, cemented gravel,
sand and silt, and attains a maximum thickness of 500 feet west of Toppenish in the Wapato

area.

2.2 Site Geology and Hydrology

The upper stratigraphic unit at the site consists of unconsolidated gravels, sands and silts
with minor clay. These recent alluvial sediments comprise the upper part of the young valley

aquifer.

9/92/639:1780.rpt(6121)
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7

Groundwater at the site occurs at a depth of approximately 11 feet below grade in the
seven monitoring wells installed. Relative groundwater elevations measured in these wells
indicate a south to southeast groundwater flow direction across the site with an average gradient

of .001 feet/feet.
2 Subsurface Exploration

2.3.1 Drilling and Soil Sampling

Seven monitoring wells were installed on the site at the locations shown in Figure 4.
All drilling was completed with a Dietrich D-50 drill rig using 4 %-inch inside-diameter hollow-
stem augers. A Burlington Environmental field geologist logged the borings and classified the
soil samples in accordance with American Standard Testing Method (ASTM) D-2488-84,
"Standard Practice for Description and Identification of Soils" (Visual-Manual Method). The
detailed boring logs are presented in Appendix A. Wells MW-1, MW-2 and MW-3 were
installed at the proposed locations indicated in the original Field Sampling and Analysis Plan.
After installation, each well was checked for the presence of light non-aqueous phase liquid
(LNAPL). Due to the presence of LNAPL or a hydrocarbon sheen in all three wells, MW-4
was drilled farther downgradient than initially planned. An upgradient well (MW-7) and two
additional downgradient wells (MW-5, MW-6) were approved by WNG at this time.

Soil samples were obtained from immediately above the water table in each well utilizing
the approved techniques and equipment specified in the Standard Penetration Test (ASTM-1586-
84) and Burlington Environmental standard operating procedures. The Standard Penetration Test
(SPT) includes driving‘ a two or three inch outside diameter split-barrel sampler ahead of

9/92/b39:1780.rpt(6121)
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9

the auger through undisturbed soils by dropping a 140-pound hammer falling a vertical distance
of 30 inches. Typically, each sample was obtained by 18 to 24 inches of penetration and the
number of blows for each six-inch increment recorded. The recorded blow counts are shown
on the boring logs. Additional description of the drilling, sampling and well installation
procedures are included in Appendix B.

A portion of each soil sample was collected in a laboratory-prepared sample jar for
laboratory analysis. The remainder of the sample was used for visual classification and for field
screening. The field screening consisted of examining each sample for the presence of organic
vapors using a photoionization detector (PID). The field screening does not provide quantitative

data. However, it is an effective tool in determining the relative level of contamination.

2.3.2 Well Construction and Sampling

All monitoring wells were constructed using 2" diameter flush-threaded, schedule-40
PVC casing and well screens. The bottom 10 feet of each casing string consisted of factory-
slotted (0.010-inch slots) well screen. Above the screen section, blank casing was installed to
the top of the well at the ground surface. The screen length was chosen so that the presence of
LNAPL could be detected in each monitoring well. Each well was completed with a filter pack
consisting of 10-20 Colorado silica sand. All wells were installed with flush-mounted protective
casings. Well completion information detailing the construction specifications of the seven
monitoring wells is included in the Well Completion Reports, Appendix C.

Following the well construction, the wells were surveyed for location relative to each
other and the surrounding buildings, and for elevation relative to an arbitrarily assigned bench
mark. The bench mark was chosen on the northwest corner of the concrete pad approximately

45 feet north of well MW-6, and was assigned an elevation of 100.00 feet. The location of the

9/92/b39:1780.rpt(6121)
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bench mark is shown on Figure 4. All other elevations noted on figures, tables and borings logs
within this report are referenced relative to this bench mark.

After construction, each of the wells was checked for the presence of LNAPL using an
electronic oil/water interface probe. LNAPL was detected in wells MW-1, MW-2 and MW-3.
Well MW-3 had approximately 0.01 inches of LNAPL. Wells MW-1 and MW-2 had LNAPL
accumulations estimated to be less than 0.01 inches thick (i.e. a hydrocarbon sheen).

Water levels were recorded in all wells at this time. The depth to water in each well was
then corrected to relative elevation using the established on-site datum. A summary of ground
water elevation and survey data is presented in Table 1. Contouring of the water elevations
indicates a south to southeast groundwater flow direction at the time of measurement, with a
gradient of 0.001. The interpreted groundwater surface contour map is shown in Figure §.

Wells MW-4, -5, -6 and -7 were developed using a hand rod pump. Wells MW-1, MW-
2 and MW-3 were not developed due the presence of LNAPL. Well development is a process
of cleaning the well filter pack and screen to increase the efficiency of the well and to reduce
the potential effects of drilling on the water chemistry. During the drilling process, clay and silt
can smear along the walls of the borehole and reduce permeability in this area. Standard
Burlington Environmental protocol dictates that a minimum of three well volumes be purged and
field parameters (pH, temperature and conductivity) stabilize prior to sampling. For wells MW-
5, MW-6 and MW-7, a volume of 35 gallons was developed in order to adequately prepare the
wells for sampling. Well MW-7 required an additional 5 gallons to be purged due to the
presence of excess turbidity in the water after three well volumes had been removed.

Groundwater samples were collected from wells MW-4, -5, -6 and -7 immediately
following development and were submitted to the Sound Analytical Laboratories for analysis.
The analytical parameters included TPH by Washington state Method WTPH-D, BTEX by
USEPA Method 8020, total lead by USEPA Method 6010 or 7421, and dissolved lead by
USEPA Method 7421. Samples collected for dissolved lead were field filtered through a 0.45

micron filter.

9/92/b39:1780.rpt(6121)
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11

SUMMARY OF SURVEY DATA AND GROUNDWATER ELEVATIONS

Monitoring Well | Top of Riser Depth to | Groundwater | Time** Notes
No. Elevation* Water Elevation
MW-1 99.20 10.23 88.97 7:05 Free product
(approximately .01 foot)
MW-2 99.21 10.23 88.93 7:10 Sheen, odor
MW-3 99.79 10.88 88.91 6:55 Sheen, odor
MWwW-4 08.73 9.85 88.38 7:18 -
MW-5 98.63 9.76 88.87 7:20 -
MW-6 99.55 10.67 88.88 7:25 -—
MW-7 99.30 10.33 88.97 7:40 Odor

i Datum established on site at the concrete pad approximately 45 feet north of well MW-6. Assigned an
arbitrary elevation of 100.00 feet.

ik All groundwater elevations recorded on 8/13/92.

9/92/539:1780.rpt(6121)
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13
2.3.3 Analytical Results

The results from the soil and groundwater sampling activities are presented below. In
addition, the laboratory analytical report and an analytical data review are included in
Appendices D and E, respectively. The Chain of Custody documentation is included in
Appendix F.

2.3.3.1 Sail

The soils encountered during drilling consisted of silts, sands and gravels. In general,
the interval from the surface to a depth of five to eight feet was characterized by clayey to sandy
silts and fine sands. Below this to the depth drilled, approximately 20 feet, soils consisted of
fine to coarse gravel with sand and traces of silt. The boring logs included in Appendix A detail
the specific stratigraphic variations encountered in each well.

Qualitative PID readings were obtained from cuttings on the auger flights and from the
soil samples. The only positive PID readings were from well MW-3, with a maximum of 35
units from the augers at a depth of 16 feet. Visible contamination in the form of an oily coating
was observed in the soil sample from MW-3. Laboratory analysis of this sample confirmed the
presence of TPH in excess of the MTCA cleanup standard of 200 ppm. The TPH contamination
in the soil sample from MW-3 likely results from heating oil which leaked from Tank T2-E and
mounded on the groundwater surface. The presence of free hydrocarbon product in this well
was subsequently confirmed using an oil/water interface probe.

The soil samples collected from MW-1, -2, -4, -5, -6 and -7 revealed limited qualitative
or visual evidence of contamination. Analytical testing of soil samples from these wells
indicated that TPH levels were below the MTCA cleanup standard of 200 ppm.

9/92/b39:1780.1pt(6121)
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Soil samples collected from the monitoring wells were also analyzed for lead. All
samples contained lead concentrations well below the MTCA cleanup standard of 250 ppm. A
summary of the soil analytical results is presented in Tables 2 and 3.

2.3.3.2 Groundwater

Groundwater was encountered in all seven of the borings completed on the site at an
average depth of 11 feet below grade. LNAPL was detected in wells MW-1, MW-2 and MW-3.
Thickness of the LNAPL was 0.01 feet or less in all three wells. No LNAPLs were detected
in wells MW-4, -5, -6 or -7.

Groundwater samples were collected from MW-4, -5, -6 and -7 and analyzed for TPH,
BTEX, total lead (unfiltered) and dissolved lead (filtered). TPH was below MTCA cleanup
standards in wells MW-4, MW-6, and MW-7. A TPH level of 1.0 ppm, which equals the
MTCA cleanup standard, was recorded for the water sample from MW-5. The results of the
groundwater analyses are shown in Tables 4 through 7.

BTEX compounds at levels above the laboratory detection limits of 0.001 ppm were not
recorded in any of the samples analyzed. The 0.001 ppm detection limit is well below the
MTCA cleanup standard for benzene (0.005 ppm), toluene (0.040 ppm), ethylbenzene (0.030
ppm) and xylene (0.020 ppm).

Levels of dissolved lead were below the MTCA cleanup standard of 0.005 ppm in all
filtered groundwater samples analyzed. Total lead levels from unfiltered samples ranged from
0.012 ppm (MW-7) to 0.290 ppm (MW-5). All of these unfiltered samples exceeded the MTCA
groundwater standard of 0.005 ppm for lead. It is important to note that all unfiltered samples
had residual turbidity. This turbidity consists of finely suspended particulate matter which may
have contained quantities of lead sufficient to raise the total lead levels above cleanup standards.
The relatively lower levels of lead recorded in water from MW-7 may result from the fact that
this well was reportedly purged to lower turbidity levels than the other wells.

9/92/b39:1780.rpt(6121)



Table 2

TOTAL PETROLEUM HYDROCARBONS (TPH)
WASHINGTON STATE METHOD WTPH-D
SOIL SAMPLE RESULTS SUMMARY

Sample Depth (feet)

Burlington 1.D.
Monitoring Well No. Lab I.D. No. Top Bottom
MW-1 8/11/92 MW1-S1 26374-13 9.5 11.5 12
MW-2 8/11/92 MW2-S1 26374-14 9.5 10.8 24
MW-3 8/11/92 MW3-S1 26374-15 10 11.5 9,900
MW-4 8/12/92 MW4-S1 26374-16 8.5 10.5 26
MW-5 8/12/92 MW5-S1 26374-17 8 10 57
MW-6 8/12/92 MW6-S1 26374-18 8.5 10.5 15
MW-7 8/12/92 MW7-S1 26374-19 9 11 29

b39:1780.tbl



USEPA METHOD 6010

Table 3

TOTAL LEAD

SOIL SAMPLE RESULTS SUMMARY

b39:1780.tbl

Sample Depth (feet)
Burlington 1.D.
Monitoring Well Date No. Lab I.D. No. Top Bottom Lead (mg/k
e - ——— e o o e e LRI - EEmSSsSs
MW-1 8/11/92 MW1-S2 26374-20 9.5 ¥lL.5 11
MW-2 8/11/92 MW2-52 26374-21 9.5 10.8 9.2
MW-3 8/11/92 MW3-52 26374-22 9.5 11.5 7.4
MW-4 8/12/92 MW4-52 26374-23 8.5 10.5 8.7
MW-5 8/12/92 MWS5-S2 26374-24 8 10 9.0
MW-6 8/12/92 MW6-S2 26374-25 8.5 10.5 7.9
MW-7 8/12/92 MW7-S2 26374-26 9 11 8.7
—= - e -




Table 4

TOTAL PETROLEUM HYDROCARBON (TPH)
WASHINGTON STATE METHOD WTPH-D

WATER SAMPLE RESULTS SUMMARY

Burlington I.D.

Monitoring Well Date No. Lab I.D. No. TPH
MwW4 8/13/92 MW4-W1 26374-1 .79
MW-5 8/13/92 MWS5-W1 26374-2 1.0
MW-6 8/13/92 MW6-W1 26374-3 .62
MW-7 8/13/92 MW7-W1 26374-4 .62

b39:1780.tbl
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Table 5

BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENE (BTEX)

USEPA METHOD 8020

WATER SAMPLE RESULTS SUMMARY

Burlington 1.D. Benzene Toluene Ethylbenzene Xylene

Monitoring Well Date I_Noé Lab I.D. No. !mg/l) (mg/t’) (mg/f') mg/!l
MW-4 8/13/92 MW4-W2A, B 26374-5 <0.001 <0.001 <0.001 <0.001
MW-5 8/13/92 MW5-W2A, B 26374-6 <0.001 <0.001 <0.001 <0.001
MW-6 8/13/92 MW6-W2A, B 26374-7 <0.001 <0.001 <0.001 <0.001
MW-7 8/13/92 MW7-W2A, B 26374-8 <0.001 <0.001 <0.001 <0.001

b39:1780.tbl




Table 6

TOTAL LEAD

USEPA METHOD 6010 OR 7421
WATER SAMPLE RESULTS SUMMARY

Burlington I.D.
Monitoring Well Date No. Lab I.D. No. Lead (mg/f) '
MW-+4 8/13/92 MW4-W3 26374-9 0.10
MW-5 8/13/92 MWS5-W3 26374-10 0.29
MW-6 8/13/92 MW6-W3 26374-11 0.13
MW-7 8/13/92 MW7-W3 26374-12 0.012*
*Method 7421

b39:1780.tbl



- Table 7

DISSOLVED LEAD
USEPA METHOD 7421
WATER SAMPLE RESULTS SUMMARY

Burlington 1.D.

Monitoring Well Date No. Lab I.D. No. Lead (mg/f
MW-4 8/13/92 MW4-W4 26374-27 <0.005
MW-5 8/13/92 MW5-W4 26374-28 <0.005
MW-6 8/13/92 MW6-W4 26374-29 <0.005
MW-7 8/13/92 MW7-W4 26374-30 <0.005

b39:1780.tbl
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3 SUMMARY OF FINDINGS

The sampling and observations made at the time of the UST removal, and the subsequent
soil and groundwater sampling completed during the Limited Site Characterization investigation,
indicate that a leak of heating oil from Tank T2-E has impacted the soils and groundwater at the
site. Soil contaminated by downward vertical migration of heating oil appears to have been
removed during the tank excavation process. One soil sample, collected from MW-3, exceeded
MTCA cleanup standards for TPH. This TPH contamination is likely the result of heating oil
which mounded on the groundwater surface and spread radially outward from the mound. This
type of migration is typical behavior for LNAPLs on groundwater, and accounts for the presence
of contamination immediately above the groundwater surface at a location upgradient from the
release. Examination of cuttings and soil samples from wells MW-1, MW-2, MW-3) located
adjacent to the tank excavation suggest that residual soil contamination is likely limited to a thin
soil zone above the groundwater surface in the area immediately adjacent to the tank excavation.

Relatively low levels of TPH were detected in soil samples from wells MW-1, -2, -4,
-5, -6 and -7. The levels of contamination were less than one-third of the MTCA cleanup
standard in all cases. These low levels of contamination occurred in samples collected
immediately above the groundwater surface and may have resulted from contact of the soil with
a thin layer or sheen of LNAPL migrating on the groundwater surface. A thin LNAPL layer
(0.01 inch or less) was detected in wells MW-1 and MW-2. No LNAPL was detected in MW-4,
-5, -6 or -7.

Groundwater samples were not collected from well MW-1, MW-2 and MW-3 due to the
presence of LNAPL and the potential for LNAPL to cross-contaminate samples. Groundwater
samples from wells MW-4, -5, -6, and -7 had TPH detections below (MW-4, -6, -7) or equal
to (MW-5) the MTCA cleanup standard of 1.0 ppm. These results indicate that some released
heating oil has dissolved in the groundwater. TPH detected in groundwater from upgradient of
the release (well MW-7) may result from temporal variations in groundwater flow direction, but

a potential upgradient off-site source of contamination cannot be ruled out at this time.

9/92/b39:1780.1pt(6121)
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Groundwater that potentially exceeds the MTCA cleanup levels for TPH appears confined to the
immediate vicinity of the tank excavation and the area between MW-4 and MW-6 extending

down gradient to well MW-5.

BTEX compounds were not detected above the method detection limit (MDL) of 0.001
ppm in any of the water samples analyzed. Likewise, dissolved lead was not detected at the
MDL of 0.005 ppm, which corresponds to the MTCA cleanup standard for lead in groundwater.
Total lead values from unfiltered samples exceeded the cleanup standard for all samples
analyzed. Comparison of total and dissolved lead analyses suggests that excess turbidity in the

unfiltered samples is responsible for the elevated lead levels recorded in these samples.

9/92/639:1780.1pt(6121)
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4 LIMITATIONS OF X

This environmental investigation has been prepared for the exclusive use of WNG in
evaluating the environmental liabilities associated with the property described in this report.
This report has been prepared in accordance with generally accepted environmental consulting
practices; no other warranty, express or implied, is made to the professional advice included in
this report. This report has not been prepared for use by parties other than WNG or its
authorized users, or for uses other than those stated above and as defined in the contract.
Completion of the investigation and implementation of related recommendations cannot entirely
eliminate the risk that undiscovered environmental liabilities may later become apparent.

Conclusions and recommendations expressed in this report are based in part on
information obtained from discrete locations at the times and under the conditions described
herein. This information is point-specific and is not considered to be descriptive of conditions
over the entire parcel or site. Variations may be expected between, below, and beyond sampling
points and changes in the conditions reported may occur with time. Conclusions and
recommendations in this report are based in part on the consultants’ judgement and expertise and
interpolation and extrapolation of the data points.

9/92/b639:1780.rpt(6121)
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BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121

[Project : National Guard, Toppenish, Washington

free product encountered.

Boring:

Boring Numoer: MuW-1 Elevation: 99.7 Date: 8/11/92,
Coordinates: GwL : Depth: 10.5 Date/Time: 8/11/92, 8:30 Time:
Engineer/Geologist: K. Tahgnigni |Depth: 10.6 Date/Time: 8/11/92, 12:30 Air Monitor Type HNU PID
Drilling Methods: HSA 4-1/4 1.D.
Driller: J. Dolan | |Helper: J. Peale IRig:
Depth|{Samble No. Blows on [Recovery USCS |Depth |Air Monitor Drilling
(Ft) and Sampler |((Feet) SAMPLE DESCRIPTION Symbol {Change Units: ppm Conditions
Interval (ft.)|Per & in. (Feet) 82 3H and Remarks
Aspnhait ang stone 0.5 Top of wetl
_ riser
ELEV. 99.20
- Brown clayey silt, some fine
to medium sand, some CL
» fine gravel.
) 8
_10 Brown silty fine to coarse SW/ 0 0
SS-1 [9.5-11.5 [42-49 1.17|sand and fine gravel. GW
_ 37-52
a 12
=15 Brown fine to coarse
gravel, some fine to GW 0 O[NA
- coarse sand, trace silt.
END OF BORING AT 19!
_20
NOTES: Stopped drilling at 9:00 and setup on MW-3.
Completion Date: 8/11/92
Continued drilling at 11:25. Approximately 0.01 feet of Completion Time: 12:20

Well Installed:

Well Installation:

Well Protection:

YES




BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121 |Project: National Guard, Toppenish, Washington
Boring Numoer: MW-2 Elevation: $9.3 Date: 8/11/92,
Coordinates: GWL : Depth: 10.5 Date/Time: 8/11/92, 15:20 Time: 15545
Engineer/Geologist: K. Tahghighi |Depth: 10.% Date/Time: 8/11/92, 16:30 Air Monitor Type: HNU ?PID
Drilling Methods: HSA 4-1/4 1.D.
Driller: J. Dolan | |Helper: J. Peale [Rig:
Depth{SampLe No. Blows on [Recovery USCS |[Depth |Air Monitor Drilling
(Ft) and Sampler [(Feet) SAMPLE DESCRIPTION Symbol |Change Units: ppm Cenditions
Interval (ft.)|Per 6 in. (Feet) 8Z BH S and Remarks
Asphalt and stone 053 Top of well
- riser
ELEV. $9.21
15 Brown fine to coarse
sand and gravel, with GW
i some silt.
_10 |ss-1 |9.5-10.8 |27-50 1.25 0 0 0
60/4"
= 12
o Brown-gray fine to coarse
45 gravel, some fine to coarse GW
sand, trace to some silt.
0 0/NA ’
END OF BORING AT 19? i
_20
NOTES: Approximately 0.01 feet of free product encountered.
Completion Date: 8/11/92
8/13/92: Only sheen and odor present. Completion Time: 16:15
Boring:
Well Installed: : YES

Well Installation:

Well Protection:




BURLINGTON ENVIRONMENTAL INC.

Geologic Log / Record of Subsurface Exploration

Project No.: 626121 |Project: National Guard, Toppenish, Washington
Boring Numoer: MwW-3 Elevation: 99.9 Date: 8/11/92,
Coordinates: GWL : Depth: 10.5 Date/Time: 8/11/92, 9:35 Time: 8:55
Engineer/Geologist: K. Tahgnigni [Depth: 10.7 Date/Time: 8/11/92, 11:35 Air Monitor Type: HNU 21D
Drilling Methods: HSA 4-1/4 1.D.
Driller: J. Dolan | |Heiper: J. Peale IRig:
Depth{Sampile No. Blows on [Recovery USCS |Depth {Air Monitor Orilling
(Ft) and Sampler |[(Feet) SAMPLE DESCRIPTION Symbol {Change Units: pom Conditicns
Interval (ft.)|Per 6 in. (Feet)| B8Z BH S jand Remarks
Asphalt and stone 355 First attempt
% encountered an
abandoned
» steel gipe at
Brown fine to coarse gravel, - at 2%,
- some fine to coarse sand. GW 3 Offset boring
i L
S Brown clayey silt, some
fine to medium sand, trace
L fine gravel CcL 6
L Brown-gray fine gravel, some
fine to coarse sand, trace
[ silt. GW 9 0 0 8|First sample
did not have
_10 |[Ss-1A|9.5-11.5 [25-37 0.83 enough soil.
42-46
§S-1B{10-11.5 |18-71-42 e A
ki Brown fine to coarse
gravel, some fine to
= coarse sand, trace gravel. GW NA NA 10{S-1B was
obtainec.
i TPH soil
sample was
15 obtained from
S-1B. Llead
E sample was
obtained from
i both S1-A
and S-1B.
1 END OF BORING AT 18.5! Top of well
riser ELEV.
_20 99.79
NOTES: Augers 5' - 10°¢ HNU: 6 BZ <1
Augers 10' - 15! HNU: 15 BZ =1 Completion Date: 8/11/92
Augers 16' HNU: 35 BZ <2 Completion Time: 11:20
8/11/92 11:35, 0.01' free product encountered. Boring:
8/13/92: Only sheen and odor present.
Well Installed: YES
Well Installation:
Well Protection:




BURLINGTON 'ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121 |Project: National Guard, Toppenish, Washington

Boring Numoer: MW-4 Elevation: 98.9 Date: 8/12/92

Coordinates: Gwl : Depth: 10 Date/Time: 8/12/92, 7:00 Time: 6:45

Engineer/Geologist: K. Tahghigni {Deoth: 9.8 Date/Time: 8/12/92, 9:10 Air Monitor Type HNU PID

Dritling Methods: HSA 4-1/4 [.D.

Driller: J. Dalan | {Heiper: J. Peale [Rig:

Depth|Samoie No. Blows on [Recovery USCS |[Depth |Air Monitor Dritling

(Ft) and Sampler |(Feet) SAMPLE DESCRIPTION Symool|{Change Units: ppm Conditions

Interval (ft.){Per 6 in. (Feet) 8Z BH 5 and Remarks

Stone 0.2 Top of well

- riser ELEV.
Brown silt, some clay, 98.73

i some fine sand. ML/CL 2

Brown fine sand, some
5 silt, trace clay. SP 5

Brown fine to medium sand,
ss-1 {8.5-10.5 |7-8 1.7|some fine to coarse sW 0 0 0
_10 11-22 gravel, trace silt.

12

215
i Brown fine to coarse sand
and fine to coarse gravel,
b trace silt. GW 17
s Brown coarse to fine gravel, GW 0 Of{NA i
20 some fine sand, trace silt. |
END OF BORING AT 20!
NOTES: First attempt encountered spoon refusal twice.
Offset the hole 3 feet. The first boring was Completion Date: 8/12/92
abandoned and the hole was plugged by bentonite chips. Completion Time: 8:30
Boring: I
Well Installed: # YES !

Well Installation:

|
Well Protection: ’
]




BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121 [Project: National Guard, Toppenish, Washington
Boring Numoer: MW-5 Elevation: approx. 99.9 Date: 8/12/52
Coordinates: GWL: Depth:| 10.5 Date/Time: 8/12/92, 15:40 Time: 15:20
Engineer/Geologist: K. Tahghighi Depth: Date/Time: Air Monitor Tyce HNU  PID
Drilling Methods: HSA 4-1/4 1.D.
Driller: J. Dolan | |Helper: J. Peale [Rig:
Depth|{Sampoie No. Blows on [Recovery USCS |Depth {Air Monitor Drilling
(Ft) and Sampler |[(Feet) SAMPLE DESCRIPTION Symbol {Change Units: ppm Conditions
Interval (ft.)|Per 6 in. (Feet) 32 BH S and Remarks
Asphalt and stone 0.5 Top of well
| ¢ riser ELEV
99.55
S Brown silt, some fine
to coarse sand,
= trace clay. ML 6
B Brown fine to coarse gravel, Hard drilling ‘
_10 |ss-1 [8.5-10.5 |25-40 1.7|some fine to coarse sand, GW 0 0 Offrom 6'.
60-62 trace silt.
|
15 0 OfNA ‘
|
2 \
END OF BORING AT 20'
NOTES:
Completion Date: 8/12/92
Completion Time: 16:00
Boring:
Well Installed: : YES
Well Installation:
Well Protection:



BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121 |Project: National Guard, Toppenish, Washingten

Boring Numoer: MW-5 Elevation: approx. 99.0 Date: 8/12/92

Coordinates: GWL: Depth: 10 Date/Time: 8/12/92, 12:00 Time: 11:30

Engineer/Geologist: K. Tahgnigni |Depth: £f 0 AT Date/Time: 8/12/92, 12:30 Air Monitor Type: HNU PID

Drilling Methods: HSA 4-1/4 1.D.

Driller: J. Dolan Ty |Hetper: J. Peale [Rig:

Depth{Samoie No. Blows on |Recovery USCS |Depth |Air Monitor Drilling

(Ft) and Sampler (Feet) SAMPLE DESCRIPTICN Symbol {Change Units: opm Conditions
Interval (ft.)|Per 6 in. (Feet)| 32 3H S and Remarks

Asphalt & stone 0.5 Top of well
e riser ELEV.
98.53

Brown clayey silt,
5 some fine sand. CL 5

Brown fine sandy silt,

some clay. SM 8
. Ss-1 |8.0-10.0 |16-34 1.4
35-30 0 0 0
10
N Brown fine to coarse
sand and fine gravel, SW/
& trace silt. GW 12
15
Brown fine to coarse
7 gravel, some fine to coarse GW
sand, trace silt.
END OF BORING AT 19!
_20
NOTES:
Completion Date: 8/12/92
Completion Time: 12:35
Boring:
Well Installed: . YES

Well Installation:

Well Protection:




BURLINGTON ENVIRONMENTAL INC.
Geologic Log / Record of Subsurface Exploration

Project No.: 626121 |Project: National Guard, Toppenlish, Washington
8oring Numper: MW-7 Elevation: approx. 99.8 Date: 8/12/92
Coordinates: GWL : Depth: 10 Date/Time: 8/12/92, 17:20 Time: 17:00
Engineer/Geologist: K. Tangnigni |Depth: Date/Time: Air Monitor Type HNU 21D
Drilling Methods: HSA 4-1/4 1.D.
Driller: J. Dotan | |Helper: J. Peale IRig:
Depth{Sampie No. Blows on |Recovery USCS |Depth |Air Monitor Drilling
(Ft) and Sampler |(Feet) SAMPLE DESCRIPTION Symbol |{Change Units: opm Conditions
Interval (ft.)|Per % in. (Feet) 32 BH S and Remarks
Asphalt and stone 0.5 Top of weil
N riser ZLEV.
99.30
Ey Brown clayey silt, ML/
some fine sand CL
3 5
Brown silty fine to
.z coarse gravel and
fine sand.
= GW/
SW 9
_10 |ss-1 [9.0-11.0 {17-35 1.5 0 0 0
42-84
Brown fine to coarse gravel
= and fine to coarse sand,
trace silt. GW
15
20 0 OfNA
END OF BORING AT 20!
NOTES: 8/13/92: Slight odor present.
Completion Date: 8/12/92
Completion Time: 19:00
Boring:
Well Installed: 3 YES
Well Installation:
Well Protection:
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APPENDIX B

FIELD EXPLORATION METHODS - DRILLING

The seven soil boreholes were drilled by Burlington Environmental Inc. (Burlington
Environmental) using hollow-stem auger drilling techniques to penetrate the unconsolidated
sediments. All drilling, sampling, and well construction was conducted under the direction of
a Burlington Environmental field geologist. The soil samples were logged and classified
according to the Unified Soil Classification System. The borehole logs are presented in
Appendix A.

Total depths of the boreholes range from 17 to 20 feet below ground surface (see
borehole logs for actual depths). Soil samples were collected by driving a 2-inch or 3-inch
(outside diameter) split-spoon sampler 18 to 24 inches into undisturbed soil in advance of the
auger bit using a 140-pound hammer free-falling a distance of 30 inches.

Part of the sample was sealed in a laboratory-supplied glass sample jar, with a Teflon-
lined lid, for laboratory analysis; part of the sample was reserved for field screening. The field
screening consisted of sampling for organic vapors using a photoionization detector (PID). The
PID readings are listed on the borehole logs in Appendix A. The PID readings were used as
a field screening tool only, and did not provide quantitative data but enabled samples to be
compared relative to each other.

The samples were labeled, and immediately placed on ice for storage and transport to the
laboratory following strict Burlington Environmental chain-of-custody procedures. The augers,
other drill tools, and sampling equipment were steam-cleaned between boreholes. All formation
cuttings were left on site in sealed drums.

Monitoring wells were installed in all boreholes using flush-threaded two-inch diameter
schedule 40, PVC casing and well screen. The bottom of each casing string consisted of a 10-
foot section of factory-slotted (0.010-inch slots) well screen. Blank casing was installed from
the top of the well screen to ground surface. Washed silica sand (10-20 mesh) was installed in
the annulus around the well screen to two feet above the top of the screen. A bentonite seal
approximately 1.5 feet-thick was installed above the sand pack. The remaining annulus was

filled with granular bentonite. All wells were completed with traffic box covers set in concrete



flush with the ground surface. The northwest corner of the concrete pad, approximately 45 feet
north of MW-6, was assigned an elevation value of 100.00 feet. The top of the well casing and
adjacent ground surface at each well were surveyed for elevation relative to the assumed datum
and for relative location with respect to each other and to site features. Well completion
information is presented in Appendix C.

Wells MW-1, MW-2, and MW-3 were not developed due to the presence of LNAPL on
the water. Wells MW-4, -5, -6, and -7 were developed using a hand rod pump. The volume
removed from the wells equalled a minimum of three times the well volume as calculated using
standard Burlington Environmental protocol in which one well volume equals the volume of
water in the casing plus the water in the gravel pack, assuming 40 percent effective porosity.
For each well, conductivity and temperature showed stability at development completion. The
development water was put in drums which were then sealed and staged on site. Following
development, a groundwater sample was collected from each well, chilled on ice, and
transported to the laboratory following strict chain-of-custody procedures.

Soil and groundwater samples were submitted to Sound Analytical Services, Inc., of
Tacoma, Washington, for chemical analysis. The laboratory reports, the analytical data review,
and the chain-of-custody records are included in Appendices D, E, and F, respectively.
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Well Completion Reports



WCR -

Weil Completion Report

Drilling Contractor:

Rur"’w ";+f)'n

._F,',-/'.; 20A e ’h*’)/

Sit.e‘it 62 ‘9//2 / Couary y" /" "IV-' 2 Weil # M w_ /
5, L, 3
Site Name: A/ 2 /"4” 71/ GU- '3rf—j 7:-’7 g2 L n A Grid Coordizate: Northing Easting.
7 i

Date Driiled Starz: & /i1 /22

~T. Da//ﬂ'ﬂ

L. THHHT SH T

Date Completed: 69// { / g2

Driller: Geologist:
y %
Drilling Method: H SA « /,/d/ L. D Drilling Fluids (type):
Annuliar Space Details Elevations — .01 ft.
MSL Top of Protective Casinz
Type of Surface Seal: e=Em AT T_=—r ——— MSL Top of Riser Pipe .
:, E ——/\/——_ — ft. Casing Stickup
Type of Anniniar Bealuat: Gradueal. BESTONITE T\ T
A I ! - —— MSL Ground Surface
Amount of cement: # of bags — . lbs.perbag . | ;?L U, : 2 _‘I‘op of annular sealant
Amount of bentonite: # of bags |bs. per bag g
by
Type of Bentonite Seal (Granular, Peilet): Cranelar ﬁ
Amount of bentonite: = of Bags 2 |bs. per bag _ia__ é
Type of Sand Pack: /ﬂ—-,’ZO S"/’“CQ S'awc/
Source of Sand: LotpK 4DD S/ lice SQML{
3
Amount of Sand: # of bags _L_Zq__ lbs. per bag 109
Well Construction Materials
2] 2 -3 2
s & & ? g‘
2 g g-:’ oy R
Lo o k7] o9 29
a 2 < =
s 28 | E& | BF
Riser coupling joint
Riser pipe above w.t scH 4o
Riser pipe below w.t . N
Screen : scH 4o i !
Coupling joint screea to nur , ol :
Measurements 3 to .01 ft. (where applicablel —_— ——= fTop °‘_' Seal
e — — 4 o Total Seal Interval ;
 mae g. - " 5% 6.5 @ TopofSand - '?
Protective casing length 7,5 (Frosq _mevwT) ce Pt e eemiipmeRT 0 wi ]
Screen length /0’ B ol 28 ol |
N X _5‘ :2 ft. Top of Scree
Bottom of screen to end cap r2.5’ ___.S‘ a7 op T
Top of screen to first joint 5 Ll ;: e
Total length of casing . =1 tal Screen [nterval
Screen slot size o.0r0” F g e AT T i
% of openings in screen =t : Tty
: > - = LY g ae Sa
Diam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>